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Distributive Outcomes in Contested Maritime Areas: The Role of Inside Options in Settling
Competing Claims

Outside options can induce bargaining asymmetries that influence the outcome of
international negotiations.1 Existing works on the use of outside options primarily focus on their
use in multilateral forums, particularly by the United States (Odell 2000; Voeten 2001; Sattler
and Bernauer 2011). But what happens to bargaining outcomes when an international regime
provides states with an institutionalized alternative to a negotiated agreement that levels the
playing field between states? In the case of maritime boundaries, the Law of the Sea (LOS)
establishes the geographic median line as the maximum any state can claim in the absence of an
agreement.2 This ‘inside option’ (Muthoo 2000) changes the calculations of states and influences
both the decision to cooperate and the distributive outcome reached. Until the maritime boundary
is settled bilaterally, the median line serves as the de facto status quo, which is supported by
international norms, but lacks the legal certainty of a formal agreement. During negotiations, the
ability to revert to the inside option of the median line provides leverage to states that are willing
to tolerate continued legal uncertainty.
We find that the inside option is associated with more even bargaining outcomes, despite
economic and power asymmetries. When states have the choice between continuing to use the
status quo or create legal certainty around their maritime boundaries, the discovery of offshore
oil or gas deposits increases the likelihood of settlement and results in more even distributive
outcomes. Our results show that the potential to develop valuable resources in the maritime areas
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Outside options are also known as Best Alternatives to a Negotiated Agreement (BATNA).
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Law of the Sea, Article 15, defines the median line as “equidistant from the nearest points on the baseline from

which the breadth of the territorial seas of each of the two States is measured.”
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fosters cooperation, even if offshore production never materializes. This is interesting because
the division of potential resources often suggests more conflictual and uneven outcomes.
There exist about 400 maritime boundaries in the world, half of which have been settled
through bilateral negotiations. Many were settled during the 1970s and 1980s, as states were
negotiating the Third United Nations Convention on the Law of the Sea (LOS), which opened for
signature in 1982. The LOS sanctioned the creation of 200-mile Exclusive Economic Zones
(EEZ) for every coastal state, within which each state gained the exclusive right to use resources,
such as off-shore oil, fishing and deep-sea mining. EEZs do overlap, however, either when states
are adjacent or where coasts are less than 400 miles apart. Thus the LOS created a need for
cooperation. If states do not settle maritime claims, their boundaries lack the legal certainty that
they will not change in the future, limiting their ability to extract resources from the contested
area.
Our first question is why some pairs of states pursue legal certainty and settle their
maritime boundaries bilaterally, while others rely solely on the median line established by the
LOS. The LOS encourages the peaceful settlement of maritime boundaries, but leaves the choice
of how to solve disagreement to the states, which overwhelmingly have used bilateral
negotiations to reach settlement. We argue that states cooperate over maritime boundaries to
create legal certainty, especially when there is the potential for offshore oil or gas production,
which requires large investments. These investments in turn depend on the legal certainty of a
settled maritime boundary.
Our second question is how the LOS regime affects how states draw maritime boundary
lines. In international relations, cooperation is hard to achieve in the presence of distributional
conflicts. Even if cooperation succeeds, international regimes frequently reflect the interests of
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powerful members such as the United States, which can go outside the regime if their vital
interests are at stake (Stone 2011; Gilligan and Johns 2012). In contrast, the median line
provision of the LOS establishes a status quo division of the contested area that is independent of
power relations. In the language of bargaining theory, the median line is a reversion point or an
‘inside option’ (Muthoo 2000).
Settling the boundary reduces uncertainty, making investment more attractive, but these
gains can be different for different states. We argue that if legal clarity benefits both sides
equally, the settled boundary will stick closer to the median line. If gains are asymmetric, the
settled boundary line will deviate from the median line to compensate the state who gains less
from cooperation for its willingness to settle. To our knowledge, this is the first work to argue
that an international regime can reverse the logic of bargaining with outside options by
establishing a strong status quo that provides bargaining leverage even to relatively weak states.3
Because of uncertainty surrounding the development of offshore production, states face
low asymmetries when dealing with oil and gas deposits. Instead the mere presence of these
resources in the maritime area is enough to influence the outcome.4 None of the existing
3

Regimes can also reduce the influence of outside options through norms of reciprocity (Keohane 1986). However,

reciprocity is dependent on a history of positive interactions or the existence of side payments, which is not the case
here.
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Offshore oil and gas production is surrounded by uncertainty and more costly than drilling on land. Geologists can

identify geological strata that are likely to include oil and gas deposits, which are found widely around the globe.
Exploratory drilling then determines the viability of a well for production (Hyne 2012). Because oil companies
assume the risk of drilling in exchange for future production contracts, the size and geographic spread of offshore
deposits is private information owned by oil companies. Exploratory drilling is costly and payoffs are uncertain as
the example of the Chukchi Sea shows, an area of great offshore oil and gas potential. Shell spent nine years and
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boundary agreements divide the oil, but they often outline what should be done if production
were to be started (Ásgeirsdóttir and Steinwand 2015). A handful of states have created joint
development zones with revenue sharing, but it is unclear to what extent they are active
(Schofield 2012).
The following examples illustrate how maritime boundary agreements vary. In 1992,
Italy and Albania settled their competing maritime claims, making the median line their
permanent maritime boundary. Italy heavily depends on energy imports, and planned to widen its
offshore production in the Adriatic Sea. But the political will to expand domestic production
quickly waned, and in 2010 the government imposed a total offshore drilling ban. Since then, the
ban has been gradually lifted (Dinmore 2012).
Contrast this with the settlement of the boundary between Estonia and Latvia in 1996.5
The new boundary significantly deviates from the median line, giving Latvia a larger part of the
contested area. Offshore oil production played no role in this agreement; instead the boundary
ensures Latvian access to deep water shipping lanes in the Gulf of Riga. While a dispute over
fisheries preceded the boundary settlement, the agreement does not address this issue at all
(Charney and Smith 2002).
Our study contributes to the literature on international cooperation in several ways.
Existing works overwhelmingly focus on explaining the decision to cooperate (Krasner 1983;
Keohane 1984; Oye 1986; Grieco 1990; Milner 1997; Putnam 1988; Young 1989, 1999). Only
recently have scholars begun to explore how bargaining asymmetries influence the distribution
seven billion dollars before deciding the area identified would not reach profitable production levels (Krauss and
Reed 2015).
5

See Figure 1 for a map of the area.

5

of mutual gains. We contribute to this literature by showing how the ‘inside option’ provided by
the LOS leads to more even outcomes. In addition, we take on two challenges that hinder the
study of distributional outcomes. First, while cooperation usually results in a written agreement,
it is difficult to identify instances when states could have cooperated, but did not. Overlapping
economic zones are defined by geography, which allows us to study the full set of possible
agreements. Second, distributive outcomes are difficult to measure as we seldom know the
starting point of negotiations (Odell 2002; Huth, Croco and Appel 2013). For maritime boundary
agreements, the median line provides an ideal basis to derive a continuous measure of
distributive outcomes. This paper uses a new geocoded global dataset on maritime boundaries to
identify which distributive outcomes were reached.
Few political scientists have paid attention to the LOS (Nemeth et al. 2014). This paper is
among the first to systematically explore how the LOS affects state behavior, as states continue
to develop this important international institution. By establishing how bilateral agreements
create legal certainty in contested maritime areas, this article shows ways to cooperation in
maritime areas that involve a greater number of actors, such as the South China Sea and in the
waters beyond national jurisdiction in the Arctic Ocean.
In the following sections, we develop our theory and derive hypotheses about the factors
that facilitate agreements and drive distributional outcomes. We then introduce our database,
discuss the measurement of distributional outcomes, and provide descriptive statistics of existing
boundary settlements. Next we discuss the nature of maritime boundary conflicts, before delving
into the empirical analysis and presenting our results before concluding.
We find substantial evidence that the possibility to invest in offshore oil or gas
developments facilitates cooperation and leads to smaller distributional adjustments. Where
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cooperation touches on vested interests and affects both sides unevenly, such as in the presence
of territorial conflict or when states are existing oil producers, they are less likely to settle their
maritime boundaries, and boundary agreements tend to deviate more from the median line.

Distributional Outcomes, International Cooperation and the Law of the Sea
International cooperation results from a desire to realize mutual gains, where “actors
adjust their behavior to the actual or anticipated preferences of others, through a process of
policy coordination” (Keohane 1984).6 Similarly, we start from the premise that states bilaterally
delineate their maritime boundaries if they expect to benefit from such an agreement. Given that
the LOS provides all states with the geographic median line as inside option, why do states
benefit from delineating their maritime boundary bilaterally? Our answer is that settling maritime
boundaries provides states with legal certainty and facilitates investments for the exploitation of
offshore resources. This is the case especially for oil and gas exploration, costly investments
shrouded in uncertainty and entailing large sunk costs.
The factors explaining distributional outcomes remain poorly explored. Given the
inherent connection between distributive outcomes and the decision to cooperate, this is a lacuna
in the literature. There are recent advances, however. Stone (2008, 2011), shows how the
institutional design of the International Monetary Fund reflects power asymmetries between the
US and its allies at the time of the IMF’s creation, codifying the outside option of the powerful
state. Similarly, Sattler and Bernauer (2011) show that trade disputes between countries with
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According to bargaining theory, the contract set must be non-empty. Another mechanism that could produce

agreement is when a powerful state imposes its will on its neighbors (Krasner 1983).
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power asymmetries are frequently settled outside the framework of the World Trade
Organization.
However, these lessons do not easily translate to areas of cooperation without
preponderant actor and where interests are more closely aligned. Paul Huth et al (2011 and 2013)
investigate the conditions under which states are able to settle terrestrial conflicts through
negotiations. They show that international law creates focal points that influence the outcome.
We argue that the median line is more than a focal point, because it institutionalizes the status
quo as an inside option and reversion point during negotiations.
Unequal patience and risk aversion skew bargaining outcomes, and delay results from
uncertainty about the other side’s stake (Muthoo 1999, 2000). The possibility of future offshore
oil or gas production can introduce information asymmetries when two states have very different
capabilities to implement offshore production. Thus, factors that account for deviations from the
median line also causes bargaining delay.
The role of the median line in settling competing maritime claims predates the formal
passage of the LOS in 1982. From the beginning of the negotiations of the treaty in 1973, the
median line provision was central. In fact, the LOS codified a legal practice that had emerged as
far back as 1969. In the North Sea Continental Shelf cases, the International Court of Justice
sided with Germany against Denmark and the Netherlands, concluding that the median line was
not always an equitable solution. Instead it recognized the median line as a starting point for
negotiations (International Court of Justice 1969).
The informal status quo of the median line does not provide the legal certainty of an
agreement that the boundary will not change in the future, which is necessary for future
investments. However, the median line serves as reversion point in negotiations, as states can
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walk away from the table and continue to claim the median line. Thus the LOS encodes an
international norm that offers an inside option for all states. This unique institutional setup
provides us with a yard stick to measure how much a country is willing to forgo in order to
realize the benefits from cooperation.
Delineating maritime boundaries differs from drawing terrestrial boundaries in important
ways. Maritime areas are not fit for human habitation, there is a great deal of uncertainty about
the value and location of both renewable and non-renewable resources, there are few landmarks
to serve as reference points and there are no established administrative frontiers that can guide
the division (Carter and Goemans 2011). In addition, projecting power across oceans is difficult
and expensive, and lies beyond the military capabilities of most members of the international
system.7 While conflict over terrestrial boundaries can involve mutual gains (Huth 1996;
Simmons 2006; Hensel et al 2008), states often have problems securing their land boundaries
because of real or perceived zero-sum nature of the conflict. The cooperation problem that states
face in maritime areas, however, is primarily one of realizing and distributing mutual gains.

The Role of Offshore Oil and Gas Deposits
Achieving cooperation and deciding on the exact maritime boundary results from a
bargaining process. Any agreement that both parties enter into voluntarily must make both sides
better off, but this does not answer the question how the gains from cooperation will be
distributed. Bargaining outcomes depend on the relative salience that both parties attribute to
resolving the legal uncertainty associated with an unsettled boundary. Issue salience in turn

7

Only Britain, France, the United States, and perhaps Russia, have navies capable of operating across deep oceans.
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affects patience and risk aversion during negotiations, benefitting the side that can afford to wait
and has greater appetite for risk.8 Both point to the degree of symmetry in gains as driver of
bargaining outcomes.
Several factors can give rise to asymmetric or symmetric opportunity costs (i.e. forgone
gains if cooperation fails). We concentrate on the role of economic resources located in the
maritime area. The two main sources of economic value of an exclusive economic zone are
offshore oil and gas deposits and fisheries.9 These resources affect the symmetry of gains from
cooperation in different ways. Offshore oil exploration, drilling and production are expensive
affairs shrouded in the uncertainty of the exact location and future value of the resource (Hyne
2012). In order to recoup their investments, oil companies depend on legal clarity about the
status of the maritime area they are working in. Therefore, the presence of offshore oil or gas
deposits will be associated with relatively large expected gains from cooperation. Holding other
factors constant, we argue that the opportunity costs from foregoing future exploration of
potential offshore oil or gas reserves in a shared maritime area should affect both sides relative
equally. This is because the size, exact location and potential value of hydrocarbon production
are uncertain, so that both sides have a realistic chance of producing oil. For example, in 1974,
Japan and South Korea partially settled their maritime boundary in the Korea Strait in the hope
of finding oil. Production never materialized, but the prospect of developing this potential
resource facilitated an agreement (Charney and Alexander 1993, p. 1059).

8

Maritime boundaries are determined by geography, therefore determining possible negotiating partners.
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Current technology does not allow for economical deep sea mining of these resources, but this may change in the

future.
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Hypothesis 1: The discovery of offshore oil or gas deposits in a boundary region increases the
likelihood that two states settle their maritime boundary.

What is the relationship between offshore oil discovery and distributional outcomes? As
long as both sides expect to benefit equally from reducing uncertainty to enable future offshore
oil or gas production, there will be no systematic differences in bargaining stance, and we expect
an outcome that is close to the median line. But what if the oil or gas field is located fully to one
side of the median line? The state with the reserves stands to gain more from cooperation, but the
ability to exploit an oil field is uncertain and does not depend on controlling its full geographic
spread as some areas of the field are better for drilling than others (Hyne 2012). In addition, the
exact location of oil reserves cannot be precisely established even with modern geological
methods. Therefore the exact location of the boundary line relative to expected oil reserves is
less important than reducing legal uncertainty.

Hypothesis 2: Boundary agreements in areas where states have discovered offshore oil or gas
tend to fall on the median line.

Other factors can decrease the gains from cooperation and potentially shift the settled
boundary away from the median line. If either or both parties are already oil-producing countries,
they enjoy revenues from existing production and they possess in-country expertise. The former
lessens pressures to develop additional oil fields while the latter reduces the uncertainty
associated with oil exploration and the need to attract outside investment. These effects will be
larger if existing production is onshore because offshore production is expensive. Paradoxically,
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the advantage of existing oil production reduces the pressure to settle the maritime boundary, as
potential gains from cooperation are lower and legal uncertainty is a smaller obstacle to
investment. Accordingly, existing oil producers stand to gain less from delineating their maritime
boundaries.10 To avoid unnecessary complexity in the empirical analysis, we do not distinguish
between situations with one or two oil producers.

Hypothesis 3: If states are established oil or gas producers, the discovery of offshore oil or gas
in the boundary region is less likely to induce settlement.

Existing oil and gas production can also affect how the new boundary is drawn because,
as we argued above, the marginal benefit from bringing new fields online is less for existing oil
or gas producers. An established producer might also view its neighboring state as a competitior,
and therefore have a higher reservation value for settling the boundary. Existing production
therefore should be associated with settlements that deviate from the median line. It is
theoretically unclear whether this effect is greater if one or both countries are established oil
producers. In the one-sided case, the country with existing production has a bargaining
advantage because it stands to gain less from developing the new oil. However, bargaining
asymmetries are not necessarily reduced when both sides are producers. Their existing
operations can vary widely in scope and sophistication, resulting in a wide range of possible
differences in uncertainty about future oil production, marginal costs of developing new fields
and sensitivity to bargaining delays. We therefore compare boundary settlements without
10

The effect likely is stronger when both countries have existing oil production compared to only one country, but

this distinction is not central to our argument.

12

existing oil producers to those with one or two existing producers. On average, the latter case
should result in greater deviations from the median line.

Hypothesis 4: If states are existing oil or gas producers, boundary agreements deviate more
from the median line in the presence of offshore oil or gas in the boundary region.

The second main economic activity in Exclusive Economic Zones are fisheries, an area of
frequent conflict between states. Having control over fisheries is often seen as one of the main
benefits of exclusive access to an EEZ. For example, the conflict between the US and Canada
over the maritime boundary in the Gulf of Maine centered on securing access to major fishing
areas (Prelli and Larsen-Becker 2001; McDorman 2009). We argue, however, that the case for
the exclusive utilization of fisheries as a driver of cooperation is overstated because the ability to
exploit fisheries does not depend on delineating the maritime boundary. Not only are fisheries
mobile, but there is often insufficient scientific information to predict stock size and location. In
addition, the capital investment in fishing vessels is also mobile. Settling a boundary can
improve domestic regulation of fisheries and enforcement of rules by clarifying jurisdiction, but
this can be achieved in different ways. For example, until 2010 Norway and Russia were unable
to settle their boundary in the Barents Sea for over 30 years. They did, however jointly manage
the fisheries in the area during this time (Schram Stokke et al 1999). We still include fisheries in
the analysis, but do not expect that they affect the settlement process in a meaningful way.
Our source of oil and gas production data comes from BP’s Statistical Review (2012),
which contains production data as far back as 1965. Our data on the location of off-shore oil and
gas deposits and the year of discovery comes from The Petroleum Dataset (Lujala et al 2007).
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For fisheries, we rely on the Food and Agricultural Organization’s FISHSTAT database (2010),
which contains the type and quantity of catch of each state across time.11

Empirical Analysis
We identify all instances where states have signed bilateral agreements to delineate the
new boundary. We expand Martin Pratt’s list of maritime boundaries worldwide (Pratt 2002) to
include the years 1960 to 2008. Using the Global Maritime Boundaries Database (Spring 2011)
we identify the geolocation of EEZs, the median line and the delineated line for settled
boundaries.12 When dealing with pairs of states who share more than one boundary, we treat
each section as an independent boundary, which in practice they often are. For example, the
United States has only settled one of its four boundaries with Canada. In bilateral discussions,
the US has insisted on treating each boundary independently (Kirkey 1995). Hence some pairs
of states enter the dataset more than once.
Figure 1 illustrates how we compare the median line with the negotiated boundary, using
Latvia and Estonia as example. The green line is the median line that is defined by equidistance
to the territorial baseline. The red line shows the result of the negotiated agreement. We calculate
the additional sea area that each side obtains as a result from the changes (darker shade for gains
by Latvia, lighter shade for gains by Estonia). We then compare how much each side gained

11

This is the most complete dataset on global fisheries in existence, but it only lists quantity of fish caught, not geo-

coordinates.
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Where the GMDB provides a baseline, we use this to identify the median line. Otherwise we use the coastline,

mostly in the case of tiny island states. The authors are deeply grateful for the work done by Mathieu Duval,
Director of the Bates College Imaging Center, who performed the ArcView calculations.
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relative to the total area that was re-allocated. In instances where the final distributive outcome is
the median line or both sides receive the same area, the result is completely balanced and the
ratio of gains is 1 (each side obtains ½, .5/.5=1). Where the negotiated boundary falls in its
entirety to one side of the median line, the ratio of gains for the disadvantaged state is 0 (0%/
100%=0).
[Figure 1 about here]
Our dataset contains 417 bilateral maritime boundaries and boundary segments and 189
agreements. Because we study the incidence of agreement jointly with distributional outcomes,
we also need temporal information on agreement timing and covariates. For 1960 to 2008 we
have a total of 20,433 dyad-year observations. We address missing data with multiple
imputations.13 Using an event history model of coming to agreement, we discard later dyadyears, leaving 15,913 dyad years.
We first look at historic patterns of agreement. Figure 2 shows that bilateral delineation
of economic zones occurred in several waves since 1960. The first and largest wave arose in the
1970s, coinciding with the Third United Nations Conference on the Law of the Sea (UNCLOS

13

Using Amelia II in R, we generate 10 imputed datasets (Honaker et.al. 2011). The share of missing observations

ranges from 4.7% (population) to 34% (polity2). Missing data results from underreporting. This information is
missing at random (MAR). E.g., population data might be missing because poor countries do not reliably collect this
information, but we can infer it using other information, for example GDP data. Nonignorable (NI) missingness
remains a problem, but information losses from listwise deletion are large enough, given the low number of
agreements, to justify introducing potential bias from the NI condition (King et al. 2001). A negligible number of
missing observations for the polity2 variable result from interruption periods (polity code -66, < 0.7% of cases). We
impute these values too, but results remain unchanged when we exclude them from the analysis.
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III). A second wave occurred in the mid-1980s, and a third wave after the LOS became
international law in 1994.
[Figure 2 about here]
Figure 3 shows to what extent agreements deviate from the median line. Zero indicates a
completely lopsided division, with one country receiving the entire area, whereas 1 arises from a
50/50 split. The resulting distribution of ratios are heavily bimodal. Seventy of the 188
agreements split the difference perfectly 50/50 (37 percent), 27 agreements move the boundary
entirely to one side of the median line (27 percent). If we also count outcomes that have ratios
very close to 0 or 1 (within a bandwidth of 0.1), the total number of agreements on the extremes
of the distribution is 131, more than 70 percent.
[Figure 3 about here]
This pattern generates an important first insight into how states distribute the gains from
cooperation. Despite the possibility of coming to any division, the most agreements either
preserve the status quo, or shift the boundary entirely to one side of the median line. This
contrasts with the theoretical expectation that bargaining advantages and resulting deviations
away from the median line vary gradually.
The observed bimodal distribution suggests that additional factors are at work. One
possibility is that focal points help actors coordinate equilibrium behavior when many different
outcomes are possible (Schelling 1960; Huth et al 2013). Since there are infinite ways to split the
gains from cooperation, the median line could provide guidance how to choose the division.
Behavioral research has shown that individuals shun deals that they perceive as unfair even if
they could benefit from them (Gueth et al. 1990). The 50/50 split appeals to a notion of fairness,
as neither side loses sea area relative to the status quo. The 0/100 ratio is more difficult to
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interpret, as one side appears to reap all the gains. Why would the other side be willing to have
its economic zone reduced? It is important to remember that a country that agrees to a smaller
EEZ does not necessarily lose out, but rather is willing to trade uncertainty over the control of
the median line against the certainty of a bilaterally agreed boundary. The 0/100 split
acknowledges asymmetries in the two countries’ bargaining positions, with the ‘loser’ having a
higher reservation value for reducing uncertainty than the ‘winner’.14
The bimodal distribution of settlement ratios has implications for statistical modeling. A
simple approach with a continuous but bounded dependent variable is ordinary least squares
regression. However, treating outcomes as linear does not recognize that the dependent variable
cannot take on values smaller than 0 or greater than 1. In addition, in our data most variation
occurs between the values on the bounds. As an alternative, we consider a probit setup, with
observations dichotomized as 0 and 1.15
Distributional outcomes affect the decision to settle, i.e. they are endogenous to whether
we are able to observe cooperation or not. Also, because the decision to come to an agreement is
not random, the observed sample of agreements is not random, giving rise to selection issues in
the analysis of bargaining outcomes. To deal with the first problem is difficult. We cannot
observe negotiations that did not lead to an agreement. Sometimes it might be possible to retrieve
information about offers from the historical record, but often governments will not even start

14

It is also possible that these outcomes are facilitated with non-territorial side payments. However, there are no

explicit references to side payments in the text of the actual agreements (Ásgeirsdóttir and Steinwand 2015).
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separately modeling the point probabilities of achieving the end points. We have no theoretical reason to distinguish
between the processes giving rise to values in (0,1) and on the endpoints, hence we do not pursue this venue.
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negotiations if they expect to fail. It might be possible to treat some boundaries as more salient as
others (Xiang 2010), but this would require finding measures of dyadic salience that are not
correlated with bargaining duration and is very difficult. We concentrate our efforts on the issue
of non-random selection instead.
The classic Heckman selection model calls for a linear dependent variable in the outcome
equation (Heckman 1979). We pursue a pragmatic approach, preserving the stepwise estimation
of the Heckman model, but with a dichotomous dependent variable in the outcome equation.
Thus, we effectively apply Heckman’s selection correction to the latent dimension governing
deviations from the median line, where observed values are censored to take on values of either 0
or 1.16 The stepwise approach is advantageous because we can accommodate the event-history
character of the selection process by including a baseline hazard term. The resulting model is
y1,t*= ztγ+h(t)+u,

(1)

y*2 = xβ+ε,

(2)

where y2* is the latent distributional outcome and y1,t* is the latent dimension of the decision to
come to an agreement. The error terms u and ε are distributed jointly normal with mean zero and
correlation ρ. Covariates are denoted ztγ and xβ. The h(t) term is a baseline hazard of the time
until agreement is reached. Because of its latent nature, we only observe y1,t = 0 if y1,t* < 0 and

16
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y1,t = 1 if y1,t* ≥ 0. The same applies for observed values of y2. In addition, censoring implies that
we only can observe y2 if y1,t = 1.17
While the Heckman model is in principle identified through distributional assumptions on
the error terms, we also meet substantive exclusion restrictions (Sovey and Green 2009).
Instrumental variables are the number of previous worldwide agreements and 5-year period
dummies starting in 1960. We expect the number of countries that have settled their boundary to
be a strong indicator for a norm to settle bilaterally under the provisions of the LOS, and we
generally expect settlement activity to vary across time. Neither of these variables must be
correlated with bargaining outcomes. This seems reasonable because the LOS does not define
equitable distribution. The data confirm that settlement ratios move very little over time. The
average split hovers between 57 percent and 60 percent across all years in the analysis, with no
apparent time trend. The only exceptions are the first five years from 1960 to 1964 with a more
lopsided split of 65.7 to 34.3 percent. Accordingly, we leave out this time dummy from the
exclusion restrictions.
The decision to settle and the choice of exact boundary line can be influenced by other
factors that can confound the effects of offshore oil and gas deposits. We turn to the literature to
identify suitable control variables. Neo-liberal institutionalism has generated important insights
about the factors that facilitate cooperation between self-interested states. Pairs of democracies
behave in systematically different ways in international affairs than mixed pairs or pairs of
authoritarian states, i.e. democracies fight less and cooperate more (Huth and Allee 2003). In
17

Following Greene (2003, p. 784 f) we estimate (1) as a probit equation. We then compute the inverse Mills ratio

for agreement years and include it as independent variable into (2). We then estimate equation (2) and correct for
heteroskedasticity in the latent dimension using robust standard errors.
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addition, pairs of democracies are more likely to adjudicate trade claims using international
courts (Davis 2012). Democratic norms of give and take translate from the domestic level to the
international level. Democratic publics share ideals of cooperative modes of conflict resolution,
and public accountability of leaders ensures that these preferences translate to foreign policy
outcomes.18 In addition, democratic leaders themselves might share norms of equitability.
Negotiations to settle maritime boundaries often have low public visibility, making it easier for
leaders to act on these norms. Shared norms should help pairs of democracies to realize
symmetric gains from cooperation compared to pairs of autocracies or mixed pairs (Mansfield et
al 2002). We expect that democracies have a greater likelihood of cooperation and settle their
boundaries closer to the median line. Based on Polity IV (Marshall et al, 2010), we define
democracies as having a combined polity score of 7 and higher.19
States which trade with each other are also less likely to engage in conflict (Oneal and
Russett 1999; Gartzke et al 2001; Mansfield and Pollins 2001; Lu 2010). Trade and international
economic cooperation are closely connected. States with significant trade relations therefore are
more likely to settle their boundary claims and should settle closer to the median line. While we
are agnostic regarding the causal mechanism, classic arguments about complex interdependence
suggest that trade and cooperation over maritime boundaries are interconnected (Keohane and
Nye 2000). We test this proposition using the Bilateral Trade (v3) data from the Correlates of
War Project (Barbieri et al 2009; Barbieri and Keshk 2012).

18

Both ideas have generated controversial debates. See Huth and Allee 2003 for a synopsis.
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We use the polity2 variable, and impute only truly missing observations and those coded as system missing

(polity=-66). See footnote 13.
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International regimes affect cooperation by coordinating expectations of what are
acceptable norms of behavior (Krasner 1983). Accordingly, the LOS should facilitate the
bilateral delineation of boundaries independent of bargaining processes. The LOS codifies the
rules that define maritime boundaries, and states fill this international regime with life by
drawing on these rules when delineating their boundaries. We use two indictors to capture how
this norm affects unsettled maritime boundaries. First, the likelihood of cooperation should be
higher when both states have signed and/or ratified the LOS. We do not separate signatures and
ratifications because they are highly correlated and because some non-signatories have ratified
the treaty nonetheless. The United Nations keeps a list of signatures and ratifications (United
Nations 2016).
Second, the number of previously settled boundaries captures how well established the
international maritime boundary regime is in practice worldwide. We expect that countries are
more likely to settle their own maritime boundaries once they observe that others have
successfully done so and bilateral settlement takes on the force of an international norm (Krasner
1983).
Legal scholars have shown that for boundaries settled by the International Court of
Justice states with a proportionally longer coastline get a larger share (Kwiatkowska 2001,
2002a, 2002b; Tanaka 2001). We include this control variable.
Academic realists have traditionally dismissed cooperation for mutual gains as
epiphenomenal, since states are mainly concerned about their survival and relative gains (Waltz
1979; Mearsheimer 2001). What appears on the surface as cooperation is instead an outflow of
either balancing or band-wagoning of states in the face of power differentials. Pairs of states with
a large difference in power should also have a large discrepancy in the opportunity costs of
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sticking with the median line. We argue that the availability of the median line allows relatively
weak states not to give in to powerful neighbors. Power differentials therefore will make
agreements harder to achieve, and those agreements that are realized should deviate more from
the median line. We include measures of relative capabilities as well as difference in GDP into
the analysis. Relative capabilities come from the National Material Capabilities Version 4 data
and the difference in GDP comes from the World Development Indicators (Singer et al 1972;
Singer 1987).20
Terrestrial conflict touches on security concerns and is inherently more contentious than
cooperation over maritime boundaries. The presence of terrestrial conflict in the boundary region
makes it harder for countries to come to agreement and is likely to lead to asymmetries in gains,
because accepting a maritime boundary also affects the wider terrestrial claims. Existing
territorial conflict therefore reduces the likelyhood of cooperation, and existing agreements will
deviate further from the median line. We identify existing territorial conflicts that center on
maritime areas using the CIA’s World Factbook.
Finally, many maritime boundries involve dependencies, often located far from the main
land. Countries negotiating on part of overseas dependencies face two hurdles. The gains from
cooperation do not necessarily accrue to the government of the “home” country, but to the
economy and population of the dependency. Dependencies will introduce varying degrees of
asymmetry into negotiations and negotiating on a part of a dependency is particularly costly in
terms of diplomatic and political resources. Given the cost of negotiating and the potentially low
issue salience, we expect pairs where both partners are negotiating on behalf of a dependency to
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Difference in GDP is calculated as Abs(GDP 1–GDP2)/(GDP1+GDP2).
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be less likely to sign an agreement. This effect should be somewhat less if only one side in the
negotiations is a dependency. Likewise we expect that the presence of a dependency causes
boundary settlements to deviate from the median line.
Results
We structure the discussion of results thematically by first looking at the impact of our
core variables – the possibility of offshore oil or gas development – on both the decision to settle
the boundary and the distributional outcome, and then proceed in a similar fashion for the
controls. In dealing with a multi-equation model, this keeps the focus on our core argument that
the presence of oil and gas influences both the settlement of boundaries and the outcomes states
reach.
The presence of offshore oil or gas reserves increases the value of settling the boundary
for both parties involved, irrespective of the geographic extent of the reserves. Accordingly,
offshore oil or gas discovery should facilitate agreement and result in boundaries drawn closely
to the median line. Established oil or gas producers stand to gain less from cooperation and enjoy
bargaining advantages, making settlement less likely and pushing bargaining outcomes away
from the median line. To capture these relationships, we use dummy variables for the presence of
oil or gas and existing oil or gas production and interact the two.21 In addition, we break down
the analysis to account for whether offshore oil or gas was discovered by one or both sides.
[Table 1 about here]
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We code the presence of oil production as 1 if either or both of the two countries have existing production

capacities.
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We find strong evidence that offshore oil or gas discovery facilitates agreement and is
associated with settlement close to the median line. Starting with the selection equation, the
existence of undeveloped oil reserves has a positive and highly statistically significant effect on
the likelihood of agreement (table 1, model 2). Holding other variables at their medians, the
discovery of offshore oil or gas reserves increases the likelihood of boundary settlement by 11.7
percentage points (figure 4, for two states that are not oil or gas producers).22 This represents a
huge increase over the baseline probability of agreement of 24.5 percent, providing strong
evidence for hypothesis 1.
[Table 2 around here]
Looking at the outcome equation, we begin with the naive OLS model without selection
correction (table 2, model 1). In this setup, we cannot discern any effect of oil discovery on how
much the boundary deviates from the median line. Once we include the selection correction
(model 2), the positive coefficient estimate more than doubles and gets close to statistical
significance (p=0.115, two-tailed test). As we have shown above, most variation in the
dependent variable is between the 0 and 1 values, i.e. those arrangements that fully shift the
boundary to one side and those that stay close to the median line. We therefore dichotomize the
dependent variable. While dichotomization usually reduces the information contained in the
dependent variable, it is justified if the dependent variable is strongly non-normal, especially
when this is caused by censoring at upper or lower bounds (Streiner 2002).
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Figure 4 shows marginal effects based on a profile of regressors that keeping other variables at their median. Dots

represent point predictions and whiskers 90 percent confidence bounds.
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Table 3 reports results from our probit analysis.23 In line with our theoretical
expectations, we find that offshore oil or gas discovery increases the likelihood that the boundary
falls on the median line (model 2), though the variable attains only moderate statistical
significance (p=0.087, countries without oil production). Substantively, figure 4 shows that
offshore oil or gas discovery on average increases the probability of a solution along the median
line by 28.4 percentage points, a very big effect in line with hypothesis 2.
[Table 3 around here]
Next we turn to the role of existing oil or gas production. The negative interaction term in
the selection equation (table 1, model 2) and the outcome equation (table 3, model 2) indicates
that for oil or gas producing countries the discovery of offshore oil or gas reserves changes
bilateral boundary agreements. The marginal plots show that agreements indeed become rarer,
with the effect of offshore oil or gas discovery on the likelihood of settlement dropping from
11.7 percentage points to 9.47 percentage points. Negotiated solutions also are less likely to fall
on the median line. Existing oil production reduces the effect of oil discovery on the probability
23

Incorrect use of dichotomization results in information loss, which makes it harder to find statistically significant

relationships. We therefore are confident that our improved probit estimates result from choosing a model that
better reflects the data generating process. For boundaries that fully fall to one side of the median line, our coding
scheme does not differentiate between the magnitude of movements away from the median line. To check whether
this masks important distributional effects, we rerun the analysis using relative gains measured as the absolute size
of the sea area that country 1 wins in excess of country 2. Mathematically, we obtain |x-y|, where x is the sea area
gained relative to the median line by country 1, y the area gained by country 2. The resulting values range between
zero and 6.46 million square kilometers. We than add 1 and take the natural log. The results are obtained via OLS
and remain substantively unchanged (table 2, model 4, note that direction of dependent variable and all signs of
coefficients are flipped).
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of choosing the median line by more than half from 28.4 to 10.6 percentage points. 24 While
these patterns are less robust than the effects of oil discovery, we have some evidence that
existing oil production reduces the value of reaching a boundary settlement and results in
boundaries that tend to be further away from the median line, confirming hypotheses 3 and 4.
[Figure 4 about here]
We now explore in more depth whether oil discovery produces incentives to cooperate
that outweigh any distributional struggles over the resource. As discussed earlier, information
about the geographic extent of under-water oil deposits is so imprecise that the location of the
maritime boundary matters less than reducing legal uncertainty to enable costly investments for
commencing production. This uncertainty is reflected in the best dataset that is available to
researchers. The Lujala et al dataset (2007) only provides aggregated geo-coded locations of
drilling sites, and does not contain any information on the estimated size or extent of the oil or
gas reserves. To our knowledge, no such data exists in the public domain. However, the
information is sufficient for us to identify whether oil or gas was discovered in the maritime
region between states. Up to this point, we have accounted for the presence of oil when the
Lujala et al dataset identifies drilling within 100 miles on either side of the median line. We are
also able to distinguish cases where discovered oil or gas reserves are fully to one side of the
median line, and those where the reserves straddle the median line. In the next section, we
leverage this information to probe in more depths how offshore oil and gas reserves affect
cooperation and distributional outcomes.
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For existing oil production the 90 percent confidence interval also contains zero.
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Differentiating between states that expect to benefit from offshore oil or gas production
and those who do not presents a difficult test for hypothesis 2 because the discovery of reserves
has the potential to infuse the states’ cooperation problem with conflictual aspects, depending on
the location of the discoveries. If the reserves are fully to one side of the median line, the country
that controls the reserves has a greater interest in reducing legal uncertainty, giving the country
without reserves a potential bargaining advantage. These situations should result in more
lopsided distributional outcomes. On the other hand, if both countries can expect to gain access
to the offshore oil or gas, shifting the maritime boundary could have distributional consequences.
The uncertain nature of offshore oil and gas exploration could lead to bargaining inefficiencies
and thus make cooperation more difficult to achieve. Thus, the incidence of agreement should be
lower when both sides expect to develop oil production. Both of these predictions contradict
hypothesis 2, which states that such distributional issues should be inconsequential compared to
the joint gains from reducing legal uncertainty and making oil or gas production possible.
[Table 4 around here]
To explore this issue, we begin with a simple bivariate analysis. Table 4 shows a
comparison of means for pairs of countries with no offshore oil or gas deposits and those with
one-sided and two-sided oil or gas discovery. Looking first at the frequency of settlement,
moving from no offshore oil or gas to having either on both sides of the median line
monotonically increases the chance of observing settlement. This confirms our finding that
offshore oil and gas facilitate cooperation in line with hypothesis 1. There is no indication that
distributional conflict makes cooperation more difficult if there is offshore oil or gas on both
sides of the median line. In addition, when looking at the ratio of deviations from the median line
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(the same variable we use in table 2), we note that cases of single-side oil discovery deviate
much less from the median line (40.7 of 100) than those without offshore oil or gas or with twosided oil (33.0 and 32.1). Thus asymmetries in oil and gas reserves do not lead to greater
distributional adjustments, in line with hypothesis 2. Since the ratio of deviations is nondirectional, in the third row of table 4 we compute the share of sea area gained by countries that
have discovered oil or gas. We find that if oil or gas is fully to one side of the median line, the
country that controls the reserves on average receives half of any reassigned sea areas, i.e gains
are distributed almost exactly evenly. Where two sides have offshore oil or gas, or where there is
no oil, distributions tend to be much more skewed, with an average split of around 83 to 17
percent (though we do not have enough information on the location of oil and gas reserves to
know how they are effectively split). Thus again, we do not find that asymmetries in the
distribution of offshore oil and gas reserves lead to more uneven distributional outcomes. Overall
the bivariate analysis supports hypothesis 2.
However, bivariate correlations are only suggestive and we need to move to a
multivariate setting. Here, again we have no evidence of conflictual relations. Model 3 in table 1
shows a positive effect of one- and two-sided oil or gas reserves on coming to agreement.
Though the coefficient for two-sided offshore reserves is slightly larger than for one-sided
reserves, the difference is not statistically significant (p=0.368). Similarly, for deviations from
the median line, the coefficients reach marginal statistical significance individually but are
almost identical in size (model 3 in table 3). Thus, once we control for the effects of other
variables, we find that offshore oil and gas reserves uniformly increase the likelihood of
cooperation and lead to agreements closer to the median line, irrespective of whether they are
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located on one or both sides of the boundary. We therefore conclude that distributional issues
are less salient than the gains from cooperation in the presence of oil and gas reserves.
We now look at results for the control variables. Fisheries have no statistically
discernable effect, neither on settling the boundary nor on distributional outcomes. This is in line
with our expectation that settling the maritime boundary is of little consequence for the ability of
states to exploit and sometimes jointly manage straddling fisheries.
For factors associated with liberal institutionalism we expected symmetric gains and
more cooperation for pairs of democracies, for countries that trade with each other and after the
signing of the LOS. We find support for each of these predictions, although only for the selection
equation. For deviations from the median line, all coefficients have the predicted direction but
fall short of statistical significance. Substantively, pairs of democracies are on average 5.17
percentage points more likely to come to agreement than other country pairings. Given the
median baseline probability of 24.5 percent, this is an important increase. For trade, each $1000
per capita increment increases the probability of agreement by 12.8 percentage points. Thus we
find strong evidence that variables associated with liberal arguments about issue linkage and
democratic institutions do facilitate cooperation.
The time dummy for the signature of the Law of the Sea is not statistically significant
(though positive, as predicted), but the number of existing settled maritime boundaries increases
the chance of agreement. For each additional boundary agreement in existence, the likelihood
that an unsettled boundary will be delineated increases on average by 2.04 percentage points.
Thus we find that the practice of bilateral cooperation in delineating EEZs establishes a powerful
norm that drives more cooperation.
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In contrast, our ability to identify similar effects of liberal institutionalist factors for
distributional outcomes is severely hampered. Though all variables point in the expected
direction, their effects cannot be reliably distinguished from zero. Despite the small n, we take
this as evidence that the link between the symmetry of gains and the ability to cooperate is less
important for institutionalist factors than the possibility of offshore oil or gas production, which
requires legal certainty.
Next we look at the role of power and conflict. The expectation was that power
differentials would facilitate agreement but also lead to lopsided outcomes, because powerful
states can impose their will on weaker states. We find no evidence for this, both for differences
in GDP and overall capabilities. Powerful states appear not more likely to force or block the
settlement of maritime boundaries, nor is the distribution particularly lopsided.
The situation is different for territorial disputes. The evidence shows that pairs of
countries that have a territorial dispute in the affected sea area are much less likely to agree on
their maritime boundaries. This effect is strong, with a reduction in the predicted probability of
agreement of 16.6 percentage points. It provides evidence that tying the settlement of boundaries
to security concerns makes the issue more contentious. On the other hand, we only have weak
evidence that agreements between pairs of countries with territorial conflict deviate from the
median line more than other pairs. The coefficient is negative and the estimated change in the
ratio of deviations is 19.8 percentage points. Although this is a large effect, there is too much
uncertainty to distinguish it reliably from zero (p=0.137). One reason for this is that countries
with territorial conflict rarely settle their maritime boundaries. There are only 14 cases in our
sample, or 7.4 percent of all agreements.
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For countries that negotiate on part of their dependencies, we expected that variation in
issue salience and high bargaining costs would make cooperation more difficult and open the
door for asymmetric bargaining outcomes. We find support for both of these predictions. In the
presence of one dependency, the likelihood of coming to agreement decreases on average by
2.92 percentage points, though this prediction is not statistically significant (p=0.166). When
countries negotiate on behalf of two dependencies, the effect further increases in size, and
reaches statistical significance. The presence of two dependencies decreases the probability of
agreement by 6.90 percentage points, a large effect relative to the baseline probability of 24.5
percent. This pattern repeats when looking how far the settlement deviates from the median line.
Agreements that involve one dependency are more likely to deviate from the median line but the
effect is too small to be statistically significant. For two dependencies the probability reaches
statistical significance and increases by 39.5 percentage points, a substantively very large effect.
In sum, we have strong evidence that states find it difficult to settle the boundaries of their
dependencies, and when they do, the distribution tends to be asymmetric.
The last category of control variables are the predictors of agreement that serve as
instruments in the Heckman selection setup. We find that all variables behave as expected. A
greater number of previously settled maritime boundaries increases the probability of an
agreement, and the period time dummies (not shown in Table 1) are jointly significant (p=0.0572
in a likelihood ratio test). Finally, the Heckman setup allows us to gauge the effect not only of
structural variables, but also of unobserved factors. The selection correction is positive and
highly statistically significant. The error terms of the two latent equations for agreement and
outcome are positively correlated (ρ=0.25). This implies that unobserved factors that facilitate
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agreement also are associated with smaller deviations from the median line, providing evidence
that symmetric gains facilitate cooperation.
Overall there appears a tight link between the probability of agreement and distributional
results in the data. This relationship is also reflected for the majority of independent variables in
the analysis. Returning to figure 4, clear patterns emerge in the marginal effects of both
equations. Variables that facilitate agreement tend to be associated with a more even ratio of
deviations from the median line (closer to 1), even though many do not reach statistical
significance in the outcomes equation. Variables that hinder agreement tend to produce larger
deviations from the median line (closer to 0). In their totality, this pattern in the structural part of
the analysis together with the positive link between the dependent variables in unobserved
factors strongly supports that the decision to settle maritime boundaries influences the
distributional outcome in systematic ways. This is especially prominent when there is potential
for offshore oil or gas production that gives hopes of mutual gains for both states.

Conclusion
The median-line provision of the Law of the Sea creates a powerful inside option for
states with overlapping or adjacent exclusive economic zones. It allows states to use the median
line as a default boundary when cooperation does not require high legal clarity. However, when
states find offshore oil or gas deposits in the disputed area, they push to create legal certainty
which will allow for costly investment in future oil or gas production. The presence of offshore
oil or gas also systematically influences the distributive outcomes states reach, as gains from
cooperation outweigh distributional conflicts. This leads to bilateral agreements that draw the
final boundary close to the median line.
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The regime-defined inside option gives states the ability to walk away from unfavorable
agreements and this clearly influences which economic zones get settled and under what terms.
If achieving gains from cooperation necessitates large deviations from the median line,
agreement is much harder to come by. The empirical analysis shows that the presence of offshore
oil and gas deposits matters more than political factors of either the liberal institutionalist or the
realist type. This suggests that economic interests are the most important driver in settling
maritime boundaries.
Our key contribution is that a strong multilateral regime can change the incentives that
states have in bilateral negotiations. In an anarchic environment in which states need to select
into self-enforcing agreements, multilateral regimes can provide an inside option that serves as a
default solution when bilateral negotiations fail. Thus, international regimes can change the close
link between the outcomes of negotiations and the ability to come to agreement in unexpected
ways. For maritime boundaries, our results generally point into one direction. Factors that
facilitate agreement also make it more likely that the outcome is closer to the status quo of the
median line. This insight opens up an important new direction for a more fine-grained and
systematic study of international cooperation. If distributional outcomes affect the ability to
achieve cooperation, we need to study this relationship across other international regimes.
We were surprised to find that existing deals on maritime boundaries follow a strong
bimodal distribution. Bargaining theory suggests that no point along the contract curve should be
privileged ex-ante. This possibly points to an existing norm in the international arena that
privileges the median line as both a focal point representing the status quo and as a fair
distribution that is sanctioned by the Law of the Sea. We are only at the beginning of
understanding the role of focal points and behavioral norms for international cooperation. A
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more systematic study of this issue will require efforts to collect data on distributional outcomes
in other issue areas.
Our project breaks new ground in focusing IPE research more on how institutional
underpinnings drive distributive outcomes of international cooperation. Focusing on
distributional outcomes promises rich insights by providing us with a more detailed
understanding of cooperation, and furthering the neoliberal institutionalist research agenda.
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Figure 1: Deciding who gets what. We first plot the median line and then the actual maritime
boundary and calculate the difference between the two.
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Figure 2: Number of agreements concluded between nations to divide ocean space each year
1960-2006. Please note that some of the agreements that count as being having been done in
1960 may have been concluded earlier.
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Figure 3: Distribution of Settlement Ratios
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Figure 4: Marginal Effects, Selection & Outcome Equations
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Table 1: Probit, Coming to Agreement
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Table 2: OLS, Distributional Outcomes
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Table 3: Probit, Distributional Outcomes
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Table 4: Settlement & Distributional Outcomes by Status of Oil Discovery
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